WO 2005/053887 



1 



PCT/JP2004/017925 



w m m 

[oooi] **mt*. mummizmmm^^wmx^mt^ mtntmmm 

[0002] »Bai*^WW8XJKc^fcbT, i«^t»ii;m«^i^ 

fig). 

[0003] U»U KTI^ttloi^]^^ §)giJ©Bl, X^^5feMS«*i-*t-i«M 
^--C> , 4#ffc£ltt2K:H\ ^E-hfcTiNBI, ^(D±{CTiAlNJ^. Efc*r 



[0004] 



WO 2005/053887 



2 



PCT/JP2004/017925 



Wfc^l:#W¥7-310174-J§^|t 
#fF^2 : #582000-326108 

[0005] u»u ft*, «5«*iPX^^K:«?»jft3«*«te*v ^^nx^fcfc ictt 
[0006] Hltt, ^i'JX^A^^^^^^^i-^^g,^^ ^ fi 

[0007] B2A-CH:, ^^JXAoW^^OiifT^t-»f S m^01?fc6 o ±|B* 
WlcSWioic^Lfcll, H2Cic^±5ij:a^io^» W s*wa;asy ftWB | 20i: 

[ooos] L*» u ^^mmjL^mn^mmizm^tcm^ ±M2A-c 

[0009] ^t, mmtox*\V4inx*i>to ^ItMMtoiMKWa&to&miJLK* 



-5 



WO 2005/053887 



3 



PCT/JP2004/017925 



o 

[ooio] *&w<d± a m*. rnmtm. mmmmcmtizk*^ wmmvwk 

*toin&±iDn--7&t<omcm. mum. mmitm. mmwm*>&m*& 

(a) ^M^^-^B>mz£z>m&mmz.m^x, 

(hmax-hf)Xhmax^o. 2^±0. 7£tT 

(b) mMm<Dfmm&0. 5»m&L±l5»m&LT 

(c) ^/-r^>^-^3^^J;^^$^20GPa^±80GPa^To 

[0012] #*L<ra, Ti, ai, si©a^*, Attfbto, mmmimfr 

[0013] #*L<tt, (Ti^Al^SO (O^x^O. 7, OSySO. 2)©*fbfc, M 

[0014] »*L<tt, J&-5n*fc:W\ B, Mg, Ca, V, Cr, Zn x ZtfrtbftmfabmiRtStlZ 

o 

[0015] 0£L<iS x (Al w b _ Cr V b SO (O^a^O. 4, 05b£0. 4, O^O 

. 2 % a+b^o, o<a+b+ c <D©s^*, mmm. mm^tm, mmmimfrtb 
[ooi6] #*L<tt, tmuiK:^ awMMMtonte^j^ns^iBji^ 



WO 2005/053887 



4 



PCT/JP2004/017925 



twa^m**, THDmm, cx<omm. tu ^^cr^vN-r^^^^^^ 

C0017] 0£L<{*. 4>NIJ|OKV^O. 005/xm£LkO. 5 M m^TT^ 0 

[0018] #*u< Wu a£*m. wcSi«^, 1>— ffigftft, ir^s^ * 
SftftWKtttirfc ^ir*^K*M**, *^>r*«jas^ JtuwMbr^^A 

[0019] »*L<tt. iSMtSWJX^ Ry/K a^K^yK 77^1)\\JLmj*9c&$m 

[0020] #*L<tt, k«»^ mmmmmmz^mm^nxv^ 0 

[0021] »*L<tt, ^a^I^^fe^T-^^r^^-^^^jSfe, Xtt^^hcr^ 
[0022] ^^WL^^fC^B^^B^^g.jx^^^^^^^^^^^ 

[oo23] [iai]^siJx^AM^^3fe^o#it^-r^fffim^igTfc5 0 
&ftfrtix\ ^m&<Dty nmrnz^-To 
&m>tvx\ *zm&<D$mq *m&Fir 0 

^cmmii^mmm^mm^mn^irmmm^mx^x.mmmmm 



WO 2005/053887 



5 



PCT/JP2004/017925 



[oo24] ^tt-^^^M^om^, mm^mm-r^tizm^x, &m 

[0025] s#_h ( ^«^ A ^^^ SM ^ |IJX ^ T ^ oT ° 

*^Mtftetiz>mnm*M^ ^mmm^r^w (a) - ( c ) tzm 



(a) ^-r^^-^ 3 ^^J;^$^ { c4oVNT, 

£\ 

(hmax-hf)/hmax/^0. 2£UiO. 7£*T 

(b) ®fl©lf^o. 5 M m^_hl5Mm^T 

(c) ^^^^~^3^^J;^$^20GPa^±80GPaWT 

[0026] «SiJX^#^©«E«SrBa5fcW:, B^tv 



WO 2005/053887 



6 



PCT/JP2004/017925 



mZZhma^ ^^^(D^V^m^immm^Mt-r^, (hmax-hf) / 
[0027] *b* k*iv vc, «HR|c|^ ±»Wft©{fc#4W^iten5«KJi«« 

^SCJff*, ±K(a)#tt|Hl«*©tt€, Cb)*J*, (c)R$©|?^«^ it 

franc** , ^^>^^-^B><om^<D^^m^^mm(Dm 

o 

[0028] t/^f^ 3 ytov ^TBfltS. ^^^~> 3 ^^ m 

*W*©-»Ca>iJ(rh9>fsj?nS^hj ^47^ * 3 * (2002) 177-183^- 

tt, H4Blc*rj:5icffi^30©fti ua*«rm**«»ofc^^ &Ml20O^ 
ttM^^ J ^20 < D^(Dt ) (DT^<^aa20OT^&SS#10©^#^ {tT 

"cmmrr*itx>. ua**ff5^ 

O^Jl/lO^T^LTt, »Li&*»*h(H4A)*«««jtc«ftt-*fcaC), ffiJftS 
[0029] B5». ^-T^^^j^J^, H^^M^S^L^fc^^ 



WO 2005/053887 



7 



PCT/JP2004/017925 



hmax-hf) /hmax^l^t 5„ 

[0030] ±IB#*i«MKi, ^fmtf»«»i^v^^ K iif*^rc»*« 

[0031] ±K©Wl!:#tt|g|Mtt, WtteMWRcnsfcft, »*#6tt^ yt ^ 

. 25GPa^±60GPa^T, «#*l^tt25GP««±50GFa«T, J5fc#*L<tt 

. JWMtett, -250 450Vfc^:fc#^- Wfe5o :©J:$fc«tto/V7^ 



WO 2005/053887 



8 



PCT/JP2004/017925 



[0032] **n ( cfcv W^^^vttKiW^tt, ttUfcOTKfcSX 
[0033] Kft«*>KI*tt.O. S.m^lS.m^T^if^O. 5,m*lm» 
[0034] ±Ctt«im»M», M»#^4a, 5a, 6a^JR x JfctfB, AU Si**** 

#^&3Wi$n5i«^j:©jB-5n*©aE^«f % jottHfe m.m.mm 

[0035] #*U«MfcLTtt, H-t^LT, Ti, Al, Si©**^!*** 

tfl#W6*W5. SP^, TU Al, Si(Dmm, TU AU Si©fc»ffc;fc, Ti % Al, Si 

<D*mttm s Ti x ai, sivmmmtm^mi&ztizhwmf btiz> 0 # 

fc#*UW\ (Ti^AlSi) (OSxSO. 7, O^y^O. 2)<BaMt#K ftfefb*, ft 
[0036] iem^Al^SO^k^fcfcfcV^ TU Al, S10^*<«,1»4, ^«S© 



WO 2005/053887 



9 



PCT/JP2004/017925 



[0037] 



#*(M^Jt)y^0^y^ 0 . 2£-T<5 0 W«f*l<W:, 0. OS^y^o. 15X~3bZ> 0 Ti, 

[0038] ±|STi, AU SKO/XK^m^tHb^ «fteTl«tfftS*«W,Me«K 
b, Mg % Ca, V, Cr, Zn, Zrt^5^e>^*n51^Ji<J>frt5n 

[0039] *OMW>#«U«Mi:UTI», (Al^Cr V b Si c ) (0^0. 4, OSbSO. 4 
, O^c^O. 2, a+b^O, 0<a+b+c< 1)©*^ ftftftfe ftKfttfe* ft& 

swb*^e»»R*n5^^*^ S t>©^w' fens. 



WO 2005/053887 



10 



PCT/JP2004/017925 



«!S!l^tSr«^S*, «J«©#Wtt«>J:<f «^«s-ct5 0 fg 

BPt,, 0. 50^_h0. 75#TjWSLV\, 4*K:#*L<tt % 0. 6 

£A_tO. 7KT(60W^%K±70JR^%fiJlT)t?ab6. ^ot, a+b+cOf5ffl«, 0 
. 25U±0. 505M»(25*^%K±50«^%*J||). »fcO. 3£*_t0. 45^T(30 
W*%«±45K*%«T)##*^V\, 3**5, -hlS75^^mx.^l-a-b-c, a. b, 
cltl *> JSmt**LT*S0, J6-5E*(£©»^ Al, Cr, V, SiOEoOS 

^Srl00%i:LT#7C^<Dfii^^i- o 
[0040] £©MMH\ Al^^Cr^TJtvO/>^<^-^^tf 0 Cr&t*V©4«fc 

5o , mm*m\mz>t, aim*, mst, *&£*rabs 

«rfitofcofct§^ flteliHfjsafctt, 4. i2A-e&s 0 r*uc*j-u ^ia^jE-cii 

©«^S»fc#*K:3ev^ *©fc«>, V^5f |*ii^a*K:J:9, AIM***** 

**fcbr, «Mf«rfci_hu teil»^tt§:w^^ 0 ^ox, cr, v 

O^a^O. 4,0^b^0. 4({IUa+b#0)it5iW*U^ aR 



WO 2005/053887 



11 



PCT/JP2004/017925 



*LX, O^a^O. 4, 0<b^0. 4, 0<a+b^0. 4b-tZZ.b&£9»&U,\ 
[0041] Si«r*#$*fc»^ ^«»^^ s 200-500nmSSOtt^m^^, 

[0042] ±WMKmkmt*Mm&kto±-rsit*>^ »c atmR 

«G>KWtt, 0. 005/*mEU:0. 5^m£tTW4U\ 0. 005 „ m^T^ « 
[0043] «MC, PVDfeTiagtUfc^ «*t^O-<^AJ*^^tCj:oT, Ti, Crtt 

[0044] Ti, cx^^mmn, uwuaitt^xmm#m>it»* wmmtm 

[0045] Ifelilctt, ft^ffiS^LT, ^4llXI«i[-fb»d^«aifcJ|*-CV \ 

TbJlV^ AfrWfctt, TiC, TiCN, TiSiCN, TIAlCN3ftJ«l|f fettfi. 



WO 2005/053887 



12 



PCT/JP2004/017925 



xah:w^tv^v^, ^mmm^m^tct^ m^(Dm^um^mmt 

So 

[oo46] ±GKfMK>*iM* *^se^Ax.»a^«, i»*4^itoMb**&*A 

[0047] ^LT, ±TOft©#ttlB|«*tr*r«M«r»i^«feae)fc, 

[0048] #3&WiCfcVvT£*m, WCSgi^, IT-^K i^iiSffl. ±7$y?^ & 



WO 2005/053887 



13 



PCT/JP2004/017925 



[0049] wc*m#*», ^^(wc)^ t ^ Ift ^ 3/ ^ MCo 

^TV^^iV^ HJWttrLTtt, (Ta. Nb)C, VC, Cr C N 

bcfc^asajStfe>*L5„ 2 2> 

[0050] IK-^LTtt, «^ M^4a, 5a, 6a^^7C^^ { ^ 

[0051] raUe** LT » % «*tf % JIS|B^SKH2, SKH5, SKHlOftif OW»*«« 

SKH9, SKH52, SKH56^^<DMo^ffi^^^^ }ffe ^ 
[0052] W^tt, «^ KMWr^ Ms*** *fcT*3=* A% 

[0053] cBNimttLXK oBN^30^m%^±^m^f^ o 

[0054] Cl)cBN*30#«% JSt J :8 o# Wf%aT ^ M^^^ 

^*»w«46iwi^ inww^ sa, aoee*©*^ wt 

[0055] ±iEcBN^ ( ^TcBN^^ «W^bTJ:<ffiV^*to»|Wt 



WO 2005/053887 



14 



PCT/JP2004/017925 



[0056] (2) cBN&80#»%^±90#«%^Tllr^ cHNtt^Hitftt^LT*^ m 

[0057] ^cBNMmt mmftmz^zMXtecoZtt-rz&m. *vH**jim 

[0058] ^ W^KJMSfl^UT tt, ^ir*^40*»%« ±«rt>©«S Wfenft. 

(2)^ir*^K«r85-99(Wf%^, a*ttfg?L wc2W*TOW*tt4^e> 
*^*ttt, ft*±«U:. JH#!#3g4a, 5a, 6a*^*0*fb*&tfftft 

(4)^ ir^vK£60~98ft3»%i^ »»^-r*.Rt5^b^*^jfc<fcfci 

[0059] *^>f*«S«{#:iL-Ctt, ^^*Sr90ft^%«±^tffc©^tffeh^. ft 
{C,HIPfe(m^#7Kffi^^)%fflV^^L^^b^^^90^o/o^_h-^ti> 

^ mfc+yhvv^ mt^y*^^ m&/i>=-v^ mw?~*^ %t±m 



WO 2005/053887 



15 



PCT/JP2004/017925 



[ooeo] mfcT^**tmt?-*>b^ttmte<*b\.xte . <m%xmtT,u^j, 

, Zr, Ni, Ti, TiNO^^^Sfm^^<^l«(D^#^^^^^ 
^^S«a&fl^ajfcrffeii5o flrfc, •ftST^ ! >A»4, 65ftg%£Ui70fm 
%«T, mfr**^ 25*W%«±30fla«%K-FC, Mg, Y, Catf) 

[oo6i] *»wiA», Ky^ ^ K5 , K 79^iffl3P5teflaiai^^ ra^aA 
[oo62] ^n«r3«fefiicj:miiiK:nni-w % *&wte~nwmztizz.tz 

[0063] (HiS^l) 

(1) ^^©ffaR 

o 

[0064] mz, ^mm^(D^mmmmxh^^m^-^yh^mmL.x. &t*kj&#x 
si, 52-m, as*m«65o , c, 506^je2. op a , mt'WxmB& 



WO 2005/053887 



16 



PCT/JP2004/017925 



-200VK^Lfc** % K»30-32T?tt, «*WUt650«C, fiM«f^ffi2. OPa, 
^Ti^ftSflSIS^ 

cooes] ±eiafct5, mu±\mmm*^imi~^ si, 52*ffc«ufc. *ik 

PS (X-ray Photoelectron Spectroscopy) {CTfro^S, |ijft<Z)ttggH:« 3ii 
m^HIMIfcfirK^j^^EDxCEnergy Dispersive X-ray Spectroscop 
y)#*K\ SIMS (Secondary Ion Mass Spectrometry) (Cj;oT^-C#-5 0 

ft^bi&^ai$hmax. 3H4@Si(hmax-hf)/hmax({at, Mte£E*R$|$)£ 

fc 0 *yt,aiJ^«^y^^V^-(MTS&M Nano Indenter XP)\ZTftofz 
o XlC, K»l-32©**««ftTE^«teJ:5f|-<fciM, v^ftt>¥**£ 
^2^100nm-C^«l8ftm^T«*>o^i^L, K»51, 52^ 200-500nm 

[0066] [^1] 



WO 2005/053887 



17 



PCT/JP2004/017925 



lit 


i-ki 


as 15 




& 




mm 




No. 




HI J? 

( it m i 








1 


Ti N 


0 1 

V. 1 


Ti 0 < S AI 0 


mm 


2. 5 


2 




o n 

V. V 


T io 3sAI 0 6 S \ Q ns N 


mm 


3 


3 




0 0 

v. V 


1" i g, 1 0 5 C 0 ( Ng 9 


mm. 


4. 5 


4 


Cr 


0 05 

V. \J\J 


Ti fl gSip ,0a |N q 9 


mm. 


1. 5 


5 


fr l 


0 0 

V. V 


Ti 0 . 4 Alo4Si n ? N 


mm 


0. 5 


6 




0 0 

v. v 


T i o. 45 A 1 o 45S i a D5 B 0 nfiCo 3N0 7 


mm. 


2. 6 


7 


Tj 


0 00R 

v. VvO 


1 1 0. 4 A 1 0. 5 S i o 05 Mgn n 5 C 0 ?5 N ? 7 0 n M 


mm, * $ >,mm 


3. 0 


8 




v. U 


TI0.35AI0 **Si n 05 Cao fl? N 


mm 


5 5 


g 


Ti N 


u. z 


T * 0 45A 1 0. 45S i o. 05 V 0 . osC 0 2 N 0 g 


mm. * 


V t V 

1 9 


10 




n n 
U. U 


1 1 0 4sA 1 0. 45S i n n5 Cr 0 D5 C n *N A « 


mm. * 


1 5 


1 1 
1 1 


ui Ii 


n q 
U. o 


1 1 0. 45A 1 0 45S i n osZn n ^Cn ,N 0 q 


mm. * $ > 


3 0 


1 9 


T i N 


u. D 


I 1 c. 45A 1 o. 4S S 1 ft ns Zr 0 05 N n o 0 n , 


mm. Mm 


•J . V 

2 2 

b ■ Cm 


13 


Ti N 


U. 1 0 


T in flAl q ,N 


mm 


15 0 


14 
i *t 


T i N 
1 i ii 


n o 
u. z 




mm 


IV, V 

8 7 

V . / 


IS 


Ti N 
I I ii 


V. 1 


Tio sA I o 35 Si fl 1/5 N 


mm 


6 2 


16 

1 v 


T i N 
i i ii 


V. *f 


Ti 0 45A 1 n 4t ;Zno o^Zrn.offN 


r mm 


V • L— 

2, 4 


17 
i / 


T i N 
i J ii 


0 9 
U. 0 


Ti 0 4sAI n ^ 5 B 0 fl5 V D n 5 N 


mm 


2. 2 


18 


CrN 

VI 11 




Cr 075 Al n7 Vnn ? N 


mm 


3. 2 


19 


TiN 
■ i ii 


v\ 0 


Cr 0 .2AI 07 Si ni Cn A, 


mm. 


3. 0 


20 


CrN 
v r ii 


n r 

V. V 


Vn ,AI 0? Cr r t N 


mm 


3 2 


21 


CrN 

VI 11 


0 OR 


V 0 2 AI 0 7 Mo n ,N 


mm 


3. 3 


22 


TiN 
I i ii 




V n ,Al r7 W„ |N 


Sjjj 


3. 1 


23 


CrN 

VI 11 




Al 0 . 7V Q . 25 Cr 0 n ,Cn ? N 0 75 0 0 ^ 


mm, * $ >. mm 


3. 2 


24 


tl 1 


o n 


" ' 0. 7*0. 2Cr 0 . 05S i o nsN 


mm 


2. 5 


25 


CrN 

VI vs 


v\ Q 


A l„ «V 0 ? Cr n ,Si nnc CN 


mm, * $ > 


3 9 

V . 9 


26 


Cr 


o 

v\ UO 


Alo.gsVo 3S C 0 ,N B g 


mm, * $ i/ 


5 7 


21 


tl 1 


n n 


Al 0 SS V„ 25 Si 0 ,N 


mm ] 


4.3 


°ft 


fir 1 


n n 
U. U 


Alp ssVn asN 


mm 


3. 5 






U. U 


AI 0 . fi Cr D 3 Si„ ,N 


mm 


2.9 


30 


Ti 


0. 05 


Al o Ji n «Si ft ^N 


mm 


3.0 


31 


Cr 


0.1 


AI 0 .7sCr 0 ,V„ os N 


mm 


3.0 


32 




0.0 


Al d 7Cr n 3 N 


mm 


3.0 


33 


Cr 


0. 05 


Alp 7 Cr n S N 


mm 


3.0 


34 


Ti 


0.05 


AI 0 B Cr„ ,Si„ ,N 


mm 


2. 9 


51 


TiN 


0.3 


TiC„ ,H r , 


mm, 


2.5 


52 


TiN 


0. 3 


Ti 0S AI„ s N 


mm 


3.2 



[0067] 



WO 2005/053887 



18 



PCT/JP2004/017925 



m-P &k*J M» 




(GPa) 


hmax 
(nm) 


tnmax-hf) /hmax 




26 


220 


0. 45 


9 


30 


250 


0. 50 


3 


28 


400 


0. 67 


4 


30 


120 


0. 55 


5 


31 


45 


0. 62 


6 


38 


250 


0. 30 


7 
/ 


33 


280 


0. 44 


g 

u 


34 


350 


0. 65 


Q 


39 


100 


0.41 


i in 


40 


100 


0. 49 


1 1 
■ i 


48 


250 


0. 38 


1 1 9 


36 


200 


0.54 


1 0 


24 


350 


0. 25 


1 A 


28 


350 


0.21 


I 0 


29 


350 


0.47 | 


1 fi 
I u 


37 


200 


0. 56 


1 7 
i / 


36 


200 


0. 43 


I 0 


35 


280 


0. 55 


1 Q 


38 


280 


0.48 


9H 


33 


280 


0. 54 


91 


34 


280 


0. 58 


99 
ZZ 


32 


280 


0. 61 


9*3 
ZO 


35 


280 


0.28 i 


94 
Z*f 


38 


200 


0.31 


95 

ZU 


33 


300 


0.37 1 


zu 


34 


500 


0. 55 


91 


32 


400 


0.45 


9ft 
zo 


32 


300 


0.40 


9Q 

Z y 


36 


300 


0.38 


30 


78 


250 


0. 50 1 


31 


69 


250 


0.38 


32 


55 


250 


0. 44 


33 


57 


250 


0. 46 


34 


37 


250 


0. 40 


51 


29 


200 


0. 15 


52 


26 


250 


0. 10 j 



[0068] (2) mmm^(Dnm 



WO 2005/053887 



19 



PCT/JP2004/017925 



[0069] [^3] 











SCM435 


SCM435 


(m/m i n) 


300 


320 


(mm/rev) 


0.3 


r 0.3 


(mm) 


2.0 


1.5 


(min) 


40 


50 



[0070] [^4] 



WO 2005/053887 



20 



PCT/JP2004/017925 





2£ff IBJBfEtt (mm) 






1 
1 


0. 077 


0. 071 


0 
L 


0. 069 


0. 069 


-3 
0 


0. 084 


0. 081 


A 
*f 


0.071 


0. 073 


! 3 


0. 062 


0. 061 


fi 

V 


0. 052 


0. 049 


7 


0. 061 


0. 055 


0 
0 


0. 058 


0. 057 


q 


0. 059 


0. 055 


in 


0. 061 


0. 052 


1 1 
■ i 


0. 051 


0. 044 


12 


0. 063 


0.05 


1 O 


0. 102 


0.111 


14 


0. 091 


0. 098 


15 


0. 074 


0. 071 


1fi 


0. 069 


0. 067 


i 7 


0. 071 


0. 072 


1fl 


0. 074 


0. 072 I 


1 Q 

i y 


0. 075 


0. 077 




0. 081 


0.079 


91 


0. 079 


0. 081 


99 


0. 082 


0. 085 


i oi 

CO 


0. 058 


0. 059 


OA 


0. 052 


0. 051 


9R 


0. 045 


0. 044 


9fi 


0. 057 


0. 057 


97 


0.049 


0. 047 


9Q 


0. 055 


0. 056 


9Q 


0. 050 


0. 052 


30 


0. 045 


0. 081 j 


31 


0. 049 


0.072 


32 


0. 042 


0. 056 1 


33 


0. 038 


0. 049 | 


34 


0. 036 


0. 041 


51 


0. 234 




52 


X\i 





[0071] tt*0>«f*, ^^M-e#fe(D#i40m*(hmax-hf)/hmax^-r-5»J^ 

tc 0 mm(D^^i:^>mmmmt^tcmm^wx^xh, mntmm 



WO 2005/053887 



21 



PCT/JP2004/017925 



*<, *«ttK:fe«tLTV^ «»1-34H\ MJW8««©| 

tl\ZMU *ttlSI**(hmax-hf)/hmax3&SO. 2^jre&5f&|8f51, 52f3, §JgiJ 
[0072] KfSH~34©5*>, Ti, Cr, TiN, CrN©V^n*^*fe*«*ni|JBtrA«K»tt 

17, 21, 22<D5*>, B, Mg, Ca, V, Cr, Zn, Zr<D'J>t£<bh— o«rStrtWftH\ ^ 

[0073] ±«iWl-34fc««fcLT*|||*««B©««Wofc* % *Se®JI£LT 
, TiC, TiCN, TiSiCN, TiAlCN©5%©V^tu5V^fifeUfcW«r^«U ^3 

[0074] (|£Jfe0tj2) 

^8mmOK^aiS^K10(D®^^) < DS^^ffllcL,^«jli|^ 

&. ±mmmmi(Dnm, iu ie, 19, 32, 51, B2tmmff>i><otut 

. ^MftWRSr^SKy^SrfflV^, SCM440(H R C30)(D;*§mt>!jaX£fTV\ 
[0075] «Jffl*# tt% M5g£90m/min, j&ftQ. 2mm/rev. , *>IN«lffl*ftV vf ( 



WO 2005/053887 



22 



PCT/JP2004/017925 



[0076] [^5] 





2-2 ! 2-11 


1 MU 

2-16 


84*4 
2-19 


§4*4 

2-32 


34*4 
2-51 


34*4 

2-52 




~m — 
mm 


lit** 2 


14*411 


!4*4 16 


14*4 19 


1**4 32 


1**4 51 


54*4 52 


IttJ. 




5,600 


7,600 


4. 900 


8500 


9, 800 


1.050 


1. 100 



[0077] *6te*f «R: % 1^2-2, 2-11, 2-16, 2-19, 2-32J*, 2-52 

[0078] (3lit#ij3) 

^8mmO6^^K^aiS^K10(D^^) ©aj«"**»ffljKL, H 

a^K^ftWfc. IftMtft. -tte^K«l©K»2, 11, 16, 19, 32, 51, 52^ 
fltofc^fcUfc. ^Si^xyK^ffi^t, SKD1 1 (H C60) Oxy 

[0079] OTJ^#fS, §!S!l3fi*200m/min, 5£t>0. 03mm/*), TOa**Ad= 12m 
m, Rd=0. 2mm, &Mmm*m^?(*T7*~tJte) tUt. ^ Ift#ffr© 

[0080] [£6] 





1 14*4 ' 
3-2 


84*4 
3-11 


84*4 ~ 

3-16 


14*4 
3-19 

M 


un 

3-32 


14*4 
3-51 


14*4 

3-52 






1**4 2 


243)411 


§4314 16 


14*4 19 


§4*4 32 


14*4 51 


14*4 52 






145m 


160m 


140m 


230m 


165m 


21m 


28m 



[0081] *6fc*-«:5fc, ^3-2, 3-11, 3-16, 3-19, 3-32«, ^3-51, 3-52 



* 

WO 2005/053887 



23 



PCT/JP2004/017925 



[0082] mnm*) 

Srffll vT, TiN:40ff*%, Al: 10K*%^^^S^#^iW^ 2 . 5,m 
A120408<^^^lj^^^ 

16, 19, 32, 51. 52tP#(Dt>(Di:bfc 0 -tle>M«^*x.^|lJ^^^v^T 

*(Vb)^iJ^LT^c 0 
[0083] ®M&ftK. ^M^120m/min. ijO^^O. 2mm, m<90. Imm/rev. , K 

^(^^)^#tu softmvmm&notco ^(D^^m\z.^-r 0 

[0084] [^7] 





" urn 

4-2 


un 

4-11 


4-16 


4-19 
' SMS 


1**4 

4-32 


4-51 


m 

4-52 


Annuls 




1**4 2 


K» 11 


K**16 


un 19 


1**4 32 


3**4 51 


3**4 52 






0. 109mm 


0. 088mm 


0. 097mm 


0. 072mm 


0. 082mm 


0. 325mm 





[0085] *7terrTJ:5te, K»4-2, 4-11, 4-16, 4-19, 4-32 tt, 4-52 



WO 2005/053887 



24 



PCT/JP2004/017925 



[2] 
[3] 



[4] 



[6] 



mmmmtz, mm^m^ 5a, *&m&m. rub, au s^^m^m^ 

(a) ^M^^r-^B^mz^m^mizis^x, 

(hmax-hf)/hmax/$$0. 2J^_hO. 7J^T 

(b) mWm<Dfmm&0. 5»m£l±15nmyLT 

(c) ^-^>T>-7 f ^— >3^fe^J:5fi!|$^20GPa^_h80GPaWT 

mmmn, m^Ai so (o^o. o^o. 2)©^*, &&r&fe, * 

M mmmn, (m^ct vsi) (oss.so. 4 , osbso. 4 . oscso. 2 . a+b * 
o, o<a+b+ c <i)©g[fls4fc % m matte** Kma«mA>&mttto{b 

wimmia-t, hic mttmmtmmmtvmim&ztiztpmm&Mtx.* 
mm^mmte, Ti^mm. cmmm. tu Rxfc^^TM^mo&M 



WO 2005/053887 25 



PCT/JP2004/017925 



WO 2005/053887 



PCT/JP2004/017925 





30 



WO 2005/053887 
[B5] 



3/3 



PCT/JP2004/017925 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 



International application No. 

PCT/JP2004/017925 



Int. CI B23B27/14, B23C5/16, B23B51/00, C23C14/06 

According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 



Minimum docurnen^onse^hed (classification system foHowed by classification 



Int.Cl' B23B27/14, B2 3 CS/lT, M 3B 5 T /^^c'lT/'Se 



Kokai Jitsuyo Shinan Koho 1971-2005 SroS K ° h ° 1996 "2005 

Toroku Jitsuyo Shinan Koho 1994-2005 



— ■ - -v V **w <L\ 

s.ectron.c data base consul dunng the National sear ch (name ot data base and, where practicable, search terms US ed) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 9-295204 A (Hitachi To ol Engineerina Ltd \ ' 
18 November, 1997 (18.11 97) ngineerin * Ltd.), 
Full text 
(Family: none) 

JP 2003-34859 A (Kobe Steel, Ltd.), 
07 February, 2O03 (07.02.03), 
Full text; all drawings 
& US 2003/0148145 Al 



JP 2002-337007 A 
Ltd.) , 

26 November, 2002 
Par. No. [0017] 
(Family: none) 



(Hitachi Tool Engineering 



(26.11.02) , 



Zj Further documents are listed in the continuation of Box C. ~~ □ See patent family 



Relevant to claim No. 



1-4, 6-11 



1,4,5, 8-11 



1,4,5,8-11 



Special categories of cited documents 
t^&^J&g* state of the ™ -h.ch is not considered 

W?date liCati ° n * Patent bt " PUbHshed 0n or after the international 

document referring to an oral disclosure, use, exhibition or other means 
t%SS*g*2££f** t0 intemafional ^e but later than the 



annex. 



Date of the actual completion of the international search 
01 March, 2005 (01.03.05) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

acsimile No 

Form PCT/fSA/2 10 (second sheet) (January 20O4)"" 



T |? ter document published after the international filine date or nrinrihT 

" X " i°!S! nt J fparti , Cll,ar relevance; the claimed invention cannot be 
s?e^^ to involve an ass. 

combined with one or nu»H&^ 

being obvious to a person skilled in the art combination 
K &" document member of the same patent family 

Date of mailing of the international search report 
22 March, 2005 (22.03.05) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/01.7925 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-87217 A (Kobe Steel, Ltd.), 
28 March, 2000 (28.03.00), 
Full text; all drawings 
(Family: none) 

JP 2004-306228 A (Hitachi Tool Engineering 
Ltd.), 

04 November, 2004 (04.11.04), 
Full text; all drawings 
(Family: none) 

JP 2001-349815 A (Bridgestone Corp.), 
21 December, 2001 (21.12.01), 
Full text; all drawings 
(Family: none) 



1-11 



1,4 ,5, 8-11 



1-11 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



Int. Cl' B23B27/14, B23C5/16, 



§- PCT/JP2004/01 792 



B23B51/0O, C23C14/06 



WIE*tlofc*/MBJSf«. (H|^ii#i^® (IPC) ) " 

Int. C 1 ' B23B27/14, B23C5/16, B23B51/00, C23C14/06 



. s^mmmm^tn 1922-1996 

a*m-&Mmmm%&m 1971-2005 

ttmmmsr&gm&m 1996-2005 

B*m&Mm$msm 1994-2005 



smxww I . 



v p n 5 12. 4 , " A ^■^--Mtewrtt) • 199 

7. 11. 18, (7 7 >;y^g 

0 3. 0 2. 0 7, & us 2 00 3/0 1 48 1 

4 5 A.l 

JP 2002-337007 A ' (n±y~A4&&&& 2 

0 0 2. ii. 2 6, s» [ooi7] (7 7 >;y^u 



1-4, 6-11 
1, 4, 5, 8-11 

1, 4, 5, 8-11 



01. 0 3. 2005 



rTJ S!^ ,m0i, ^^ fc ^^t 



H^H^Ifrr (i sa/j p) 

JtlOO-89 1 5 

I-Tl4#3f 



22.03.2005 

3 C 3 2 15 



S^PCT/ISA/2 10 (2 0 0 4^1^) 



# 03-3581-1101 ftjSfc 3324 



1 



Bgggfrj* |h^WH#^ PCT/JP2004/017925 


C GK$) . 










Y 


JP 2000-87217 A («c^&#F9«RM) 2 0 
0 0. 0 3. 2 8, ±m (77^^U 


1-11 


PX 


JP 200 4-306228 A (B&S'-/l4S|5*^*fc) 2 
0 0 4. 1 1. 0 4, (7rSy-ftL) 


1,4, 5,8-11 


A 


JP 2001-349815 A (*^|tyyfxby) 
2 00 1. 1 2. 2 1, £® C7x$JJ*-*L) 


1-11 



^PCT/ISA/2 10 («2^-S>0«lt) (2004¥l^) 



